We aimed to determine the diagnostic values of some clinical and ultrasonographic features for predicting ovarian malignancies in patients with normal serum CA-125 levels.
Introduction
Gynecologic malignities still represent a major burden of death risk, despite novel diagnosis and treatment modalities. Ovarian malignancy is the most mortal type of gynecologic malignities (1) . Many women with ovarian cancer are diagnosed in late stages of the disease. Unfortunately, the lack of effective screening methods for early diagnosis leads to this condition (2) . In preoperative assessment, prediction of the benign or malignant character of an ovarian cyst is crucial and an accurate diagnosis is required for choosing an appropriate treatment method.
The most frequently used and effective diagnostic screening methods are serum CA-125 levels and ultrasonographic features of the cyst. CA-125 is a glycoprotein which takes its source from embryonic coelomic epithelium. Its predictability about malignancy takes its place in especially epithelial ovarian tumors. On the other hand, it can be also found increased in circumstances of some benign conditions such as endometriosis, pregnancy, cirrhosis (3).
In the past, postmenopausal ovarian mass and palpable ovaries were the major indication for the surgery in suspicion of ovarian cancer. The increasingly widespread use of ultrasound has increased the number of patients diagnosed with ovarian cyst. However, the extent of unnecessary surgery for ovarian cysts has been also avoided by identification of some specific ultrasonographic features. Recently, different laboratory markers, imagination methods and clinical parameters were presented for identifying malignancy potential of an ovarian mass. Risk of malignancy index (RMI), which is one of them, is commonly utilized to discriminate the at-risk group. It is based on ultrasonographic signs, serum CA-125 level, and menopausal status (4).
Abovementioned screening modalities are readily available in most gynecologic clinics, if we consider them instead of other sophisticated laboratorial and molecular analyses. We aimed to investigate which patients are at-risk group even if the RMI and CA-125 levels were all in normal ranges.
Material and Method
This retrospective study was conducted at the Department of Gynecology of our institution in Ankara, Turkey. The study institution is a tertiary referral center for gynecology. The study had been approved by the institutional review board, before we accessed to medical records (approval date/number: 27.02.2015/25). Owing to the retrospective study design, informed consent was not needed.
The study was designed by using a 1:2 ratio for cases:controls. A total of 84 consecutive patients who were diagnosed with gynecological malignancy finally, and 168 patients as a control group who were diagnosed with benign ovarian masses according to final pathologic reports were included. Borderline types were merged into malignant group. All included participants who attended to the institution for the surveillance of an ovarian mass from January 2011 to December 2013, had normal RMI (<200) (5), and serum CA-125 levels (<35 IU/mL) (6), and both groups were matched for CA-125 levels. Exact diagnoses and laboratory results were obtained and confirmed from medical records. The inclusion criteria were as follows: non-pregnant woman, undergone oophorectomy or mass excision due to the persistent symptoms of pain localized to lower abdominal quadrants and/or malignancy suspicion. Exclusion criteria were patients had missing medical records, extraovarian malignancy, and ovarian metastases from other gynecologic or non-gynecologic organs. Patients were also excluded if any of the following disorders that would affect serum CA-125 levels (even within normal ranges) were present: a history of or current pelvic inflammatory disease, previous pelvic surgery, endometriosis, myoma uteri, adenomyosis, endometrial pathology, acute infection or history of chronic inflammatory disease, metabolic and autoimmune disorders.
The ages, previous reproductive history, serum CA-125 levels and ultrasonographic findings of the ovarian masses were obtained from medical records. RMI was calculated for each patient using the following formula: Ultrasound score x Menopause score x CA-125 level (5). Ultrasound score was calculated as follows: each one of present bilaterality, solid areas, multilocularity, ascites, intraabdominal metastases criteria was evaluated as one point, the ultrasound score was defined as the summation of these. Menopause score was calculated as follows: amenorrhea lasting for longer than one year, an age of 50 years or older, a postmenopausal status was accepted as 3 points of menopause score. A premenopausal status was accepted as one point of menopause score (5).
For all patients, ultrasonographic examinations were performed by expert radiologists of our institution with the use of Aloka Prosound alpha 7 (Hitachi Aloka Medical, Tokyo, Japan), Aloka Prosound SSD 5500 (Aloka Inc, Tokyo, Japan), Toshiba Aplio 500 (Toshiba Medical Systems Corporation, Tokyo, Japan), and Hitachi Avius (Hitachi Medical, Tokyo, Japan) ultrasonographic systems equipped with abdominal probe (3.5-5 MHz) or transvaginal probe (5-9 MHz). Tumoral size was determined using mean diameter of the mass. Staging of ovarian malignity was performed with the use of FIGO Ovarian Cancer Staging system (7). Histopathological typing of each patient's specimen was performed by using the World Health Organization's classification of tumors (8) . Serum CA-125 levels were measured using an electrochemiluminescence immunoassay method (Roche Elecsys kits; Roche Diagnostics, Mannheim, Germany), and concentrations were expressed as IU/mL. It was noted that all blood analyses were done during the early follicular phase in women still menstruating.
For records and statistical analyses, Statistical Package for Social Sciences (SPSS, Chicago, IL, USA) version 15.0 for Windows was used. Distribution of the data was analyzed with Kolmogorov-Smirnov and Shapiro-Wilk test. The data were presented as mean with standard deviation or median with interquartile ranges for continuous variables, and as number with percentage for categorical variables. In comparisons between groups, Independent samples T test was used for parametric variables and Mann-Whitney U test was used for nonparametric variables. Proportions were compared with the Chi-square test or Fisher's exact test. ROC analysis was performed to determine the optimal cut off values. Binomial logistic regression analysis was used to identify independent risk factors for ovarian malignities. In all analyses, two-tailed p-values of <0.05 were considered statistically significant.
Results
Ages of the patients ranged between 19-68 years, and 19-82 years; CA125 levels 2.18-34.6 IU/mL, and 4.4-35 IU/mL; RMI values 2.6-195.6, and 4.4-198.5 in benign and malignant groups, respectively. These variables in the malignant group were significantly higher than in the benign group. Mean postmenopausal period of the 35 postmenopausal patients in the malignant group (11.8±8.8 years) was significantly higher than of the 29 postmenopausal patients in the benign group (6.3±4.4 years) (p=0.011). Comparison of the individual characteristics of the groups was shown in table 1.
The two most frequent stages were 1a (49 patients, 58.3%), and 1c (19 patients, 22.6%). The followings were stages of 2a (5 patients, 6.9%), 1b (4 patients, 4.8%), 3c (4 patients, 4.8%), 4 (2 patients, 2.4%), and 3a (one patient, 1.2%), respectively. Serous cystadenoma was the most frequent type in the benign group. Granulosa cell type was the most frequent histological type in the malignant group. The histological types of the two groups were shown in table 2.
The cutoff values for age and mass diameter to differentiate between malignant and benign cysts were found to be 45 years and 8 cm, respectively. In multivariate binomial logistic regression analysis; ovarian cysts larger than 8 cm, presence of solid area within the cyst, and menopausal status are the in-dependent risk factors for ovarian malignancies in patients with normal serum CA 125 levels (Table 3) .
Discussion
Ovarian cancer is known to be a sneaky cancer because the symptoms are often vague, and can be easily confused with gastrointestinal disorders such as gastritis, bowel gas, and irritable bowel syndrome. The mortality rate of ovarian cancer is the highest among all gynecological cancers due to delayed diagnosis. Therefore, early diagnosis of ovarian cancer saves lives. Although available data suggests that high serum CA-125 levels are detected in the majority of ovarian cancers prior to clinical presentation, as a screening method for ovarian cancer, CA-125 has a high sensitivity and low specificity for detecting early disease (9) . The preoperative diagnosis of ovarian cancer sometimes remains challenging, particularly in those with normal CA-125 values. In this study, we aimed to determine the diagnostic values of some clinical and ultrasonographic features for predicting ovarian malignancies in patients with normal serum CA-125 levels. According to the study, ovarian cysts larger than 8 cm, presence of solid area within the cyst, and menopausal status are the most important risk factors for ovarian malignancies independently of CA-125 and RMI values.
Ultrasonography is a simply applicable, safe and inexpensive diagnostic method used in gynecology practice. CA-125 and ultrasonographic criteria were found useful to predict ovarian malignancies (10, 11) . However, a normal CA-125 level does not rule out ovarian cancer, up to 50% of early stage ovarian malignities and 20% to 25% of advanced cancers have been reported to have normal levels of CA-125 (12) . For this reason, Jacobs et al. originally developed a RMI for predicting whether there is a malignancy in women presenting with an ovarian or pelvic mass. They produced a formula consisting of serum CA-125 level, menopause status, and ultrasound scan result. In several subsequent studies, RMI was confirmed to be highly significant marker for predicting ovarian malignities. A study from Brazil compared 4 different RMI models, and found them to have similar efficacy and success rates. The positive likelihood ratios of the 4 RMI variants were reported to range from 3.52 to 4.41 (13) .
Although many modified methods and new scoring systems have been defined in the preoperative assessment of adnexal mass, RMI is still recommended in both the UK and USA (14) . Similarly, we showed that advanced age, menopausal status, having a mass with complex ultrasonographic features such as solid area, bilaterality, and elevated mass diameter were associated with malignancy as well as RMI; despite these patients have normal CA-125 levels. Moreover, advanced postmenopausal period was found to be related with malignancy.
Ovarian malignities may occur at all ages with the variation in histological subtype by age. Germ cell tumors are commonly seen in younger women, while borderline tumors generally occur in 30-40 years of age, and epithelial ovarian cancer is seen after the 50 years (15) . It was suggested that ovarian masses in postmenopausal women should be evaluated carefully, because ovarian tumors in postmenopausal women were mostly neoplastic (16) . In our study epithelial and borderline tumors were more common than the other histological types. The number of postmenopausal patients was also significantly higher in the malignant group. Therefore, we found higher rates of malignancy in women older than 45 years.
In reproductive age women, ovarian masses greater than 8 to 10 cm are commonly explored. Smaller simple cysts (5 to 8 cm) should be managed conservatively with a repeat examination in 2 months, because most of these cysts are functional and are resolved spontaneously in 4 to 8 weeks. Okugawa et al. showed that the mean maximum size was 7.1 cm in tumor like lesions (such as endometriosis), 10.9 cm in benign tumors, 13.6 cm in malignant tumors, and 18.5 cm in low malignant potential (LMP) tumors in their retrospective review of 1648 cases (17) . Koonings et al. found the mean size of benign ovarian tumors to be (8-10 cm), slightly smaller than that of malignant tumors (11-14 cm), and tumors of LMP (10-12 cm) (16). Rulin et al. reported that 64% of adnexal masses greater than 10 cm in diameter were malignant, while only 1 out of 32 cases was malignant in the less than 5 cm group among postmenopausal women (18) . In our study, women with malignant mass had larger mass diameter than those with benign mass. The median mass diameter was about 9 cm in malignant cases, and we found that an ovarian mass larger than 8 cm was a significant risk factor for ovarian cancer.
Another study of Koonings et al. showed that women with bilateral ovarian neoplasms had a two-fold increased risk of malignancy when compared with women who had unilateral neoplasms (19) . In our study, bilaterality was significantly more common in the malignant group. This finding is in accordance with the literature.
High prevalence of the patients who were diagnosed with stage 1a and 1c ovarian malignancy can be attributable to higher ratios of early diagnosis. Owing to being a tertiary care center, we thought that ovarian masses can be diagnosed with great accuracy in our hospital. Consistent with the literature, serous cystadenoma was the most frequent neoplasia among the benign final pathologies (20) . The low prevalence of the benign functional pathologies (follicle cyst, haemorrhagic cyst) can be attributable to lower incidences of surgical therapy in the management of these pathologies.
The main limitation of this study is to be designed as a retrospective study. Ultrasonographic evaluations were made by different radiologists using different ultrasonographic systems. The study covered a very wide age range of patients. Therefore final histopathologic types were different among the patients. However, as far as we know, this study is the first comparing clinical and ultrasonographic features of patients with normal CA-125 levels according to their malignancy status.
In conclusion, ovarian malignancies in patients with normal CA 125 values are frequently diagnosed in early stages of the disease. Ovarian cysts larger than 8 cm, presence of solid are within the cyst, and menopausal status are the most important risk factors for ovarian malignancies in these patients. A careful ultrasonographic evaluation in postmenopausal women with large ovarian mass may contribute to the early detection of ovarian cancer, despite having a normal CA125 level.
